Use of saliva for cooling has been observed in a variety of species (4, 7-10, 12, 13) and has been shown to be of vital importance for the control of hyperthermia in the Virginia opossum (9) and the rat (7). The present report is concerned with the measurement of water loss through saliva spreading as a function of temperature.
In addition, the water losses of laboratory rats are compared to losses from other rodents and are related to previously described responses of rats to heat stress (7).
METHODS

Animals.
Five were run at the various temperatures, and the weight gain of the final tubes (F) was less than 1% (0.2-0.9 %) of the weight gain of the tubes during experimental sessions. No corrections were made for these gains.
In order to determine the degree of recovery of water, known amounts of water were allowed to evaporate in the chamber.
The indicated recovery errors were -1.1% at 28 C, -0.8% at 36 C, -0.9% at40 C, and -0.4% at 44 c.
Each animal was removed from its home cage prior to the test and handled to induce urination and defecation. It was then placed in the evaporative chamber at an intermediate ambient temperature between 28 and 44 C. Since previous studies have shown that saliva spreading and body temperature responses of rats are well developed within 0.5 hr after exposure to these temperatures (7), the animals were stressed at a given temperature for 25 min, and the final drying tubes (F) were then connected to collect evaporative water for an additional 15 min. Evaporative water was determined by weighing the drying tubes to the nearest 0.1 mg after they had cooled to room temperature.
After each test the chamber was examined for feces, and data were discarded whenever feces were not under the mineral oil.
RESULTS
spreading.
In the absence of saliva (desalivated males, Fig. 2 , open circles), evaporative water loss also increased above 32 C, though less so than the total evaporative water loss from normal males. Normal females showed an increased total evaporation when the ambient temperature exceeded 34-36 C (Fig.  3, closed circles) .
Once this occurred the water loss increased sharply until at 44 C, females evaporated as much water as males. In contrast, desalivated females (Fig. 3, open circles) showed (Fig. 2, closed circles) . Over the 16 C temperature range studied there was more than a lo-fold increase in evaporation.
This total loss should represent the combined result of increased evaporation from the respiratory passages, through the skin, and by saliva A second difficulty associated with estimating salivary water loss by difference is due to the spreading of saliva on the skin by normal rats. At high ambient temperatures (>40 C) saliva may cover the entire ventral surface of the rat. A layer of saliva would inhibit the evaporation of water from the underlying skin, and this would also tend to decrease the difference between evaporation from normal and desalivated rats. Both of these factors would tend to decrease the difference between the evaporative water loss from normal and desalivated rats, and, therefore, this method for estimating salivary water loss would be conservative. Regression functions for the difference between the evaporative water losses from normal and desalivated rats are presented in Fig. 5 . Note the temperature dependence for the estimated salivary water loss and the sexual difference.
The sexual difference decreased at high ambient temperatures because of the relatively greater increase in salivary water loss from females above 37 C.
DISCUSSION
A considerable amount of water is lost by rats through evaporation at high ambient temperatures. Approximately 73 % of the fat-free weight of rats is water (3); if it is assumed that the rate of water loss remains constant, calculations based on a 300-g male show that approximately 10 ml or about 5 % of the body water would be lost through evaporation over a three hour period at 40 C. Approximately 6 ml of this total would be lost as salivary water at this temperature. Similar calculations indicate that, at 44 C, a 300-g rat would lose approximately 21 ml, or about 10 % of the body water in 3 hr. pared with losses from other rodents.
For example, at an ambient temperature of 36 C, male laboratory rats evaporate 5-6 mg g-l hr -l, but kangaroo rats (Dipodomys agilz's and D. merriami) evaporate only 1-2 mg g-l hr+ (4), wood rats (Neotoma lepida and N. fuscipes) about 2 mg g-l hr-l (12), and antelope ground squirrels (Citellus Zeucurus) about 3-4 mg g-l hr-l (10). These differences may reflect a general restriction in the use of saliva by desert rodents since these animals generally do not utilize saliva for cooling until the ambient temperature exceeds 36-40 C (4, 10, U), whereas laboratory rats evaporate saliva at much lower ambient temperatures (Fig. 5) 
